Rapid constitutive internalization and externalization of epidermal growth factor receptors in isolated rat hepatocytes. Monensin inhibits receptor externalization and reduces the capacity for continued endocytosis of epidermal growth factor.
It was previously demonstrated that freshly isolated rat hepatocytes can internalize severalfold more epidermal growth factor (EGF) molecules than the number of surface EGF receptors, suggesting extensive reutilization of receptors during endocytosis (Gladhaug, I. P. & Christoffersen, T. (1987) Eur. J. Biochem. 164, 267-275). The present report attempts to explore the pathways involved in the externalization of EGF receptors. Incubation of hepatocytes at 37 degrees C in the absence of ligand increased the surface receptor pool by 50-100% within 45 min. Pretreatment with monensin inhibited the turnover of the surface EGF receptor pool by 50-60% within 10 min and blocked the temperature-dependent externalization of receptors. Cycloheximide caused a slower attenuation of the surface receptor pool, whereas tunicamycin and chloroquine did not significantly affect the exchange of receptor pools. Monensin reduced the surface receptor pool and the endocytic uptake in corresponding proportions, without affecting the internalization of prebound EGF. Endocytic uptake was unaffected by chloroquine and slightly reduced by cycloheximide. The internalization of unoccupied receptors and the endocytosis of prebound EGF followed similar kinetics (t1/2 approximately 5 min), suggesting that unoccupied receptors are internalized at a rate comparable to that of occupied receptors. The results suggest that there is a rapid turnover of the surface pool of EGF receptors with constitutive internalization of unoccupied surface receptors and externalization of internal receptors. This is consistent with, but does not prove, a true recycling of the EGF receptors in the hepatocytes. The monensin-sensitive externalization pathway determines the capacity for continued endocytosis of EGF.